Weight % Temperature/ K NaCo 3 (OH)(SIP) 2 NaNi 3 (OH)(SIP) 2 weight lost under ultra-high vacuum Figure  S1 . Temperature programmed thermogravimetric profiles for NaCo 3 (OH)(SIP) 2 Figure S2 PXRD profiles for a) NaNi 3 (OH)(SIP) 2 (H 2 O) 5 ·H 2 O (Rietveld Refinement from 3 -38°gave R_wp = 6.84% in the space group P-1. Black line is the experimental data, red is the calculated fit and the blue is the difference curve); b) NaNi 3 (OH)(SIP) 2 (H 2 O) 2 degassed under vacuum at 400 K (Rietveld Refinement from 3 -38 °2θ. gave R_wp = 7.14% in the space group P-1. Black line is the experimental data, red is the calculated fit and the blue is the difference curve; c) NaNi 3 (OH)(SIP) 2 degassed at 573 K (Pawley refinement gave R_wp = 4.68% in space group P-1. Black line is the experimental data, red is the calculated fit and the blue is the difference curve)
S6
Fresh NaNi 3 (OH)(SIP) 2 Figure S16 . Graphs of A 0 vs. 1/T for CO adsorption on NaCo 3 (OH)(SIP) 2 273 -348 K Figure S19 . Graphs of ln(P) vs. 1/T for CO adsorption on NaNi 3 (OH)(SIP) 2 over the temperature range 273 K -348 K and uptake range after the point of isotherm inflection, which corresponds to 1.75 -3.00 mmol g -1 . 
S2.1.4 Activation of NaNi
------------------------------------------------------------ A -31.54945 0.20192 B 4220.04555 61.67832 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99936 0.04257 8 <0.0001 ------------------------------------------------------------------------------------------------------------------------ A -29.57427 0.28686 B 3250.74301 81.26509 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99906 0.02866 5 <0.0001 ------------------------------------------------------------ A 0 / mol g -1 Pa -1 1/T (K -1 )
S5.2 CO adsorption on NaCo

S7.0 Ideal adsorbed solution theory: CO/N 2 Selectivity
The adsorption of a CO/N 2 50:50 mixture on NaNi 3 (OH)(SIP) 2 and NaCo 3 (OH)(SIP) 2 was modelled using ideal adsorbed solution theory. 1 The model requires no equilibrium mixture data, only pure component isotherms at equal temperature. The model is based on solving the following set of equations:
(1) Py 1 = P 0 1 x 1 (2) P(1-y 1 ) = P 0 2 (1-x 1 )
Where P is the total pressure, P 0 i is the pressure of component i, y i is the mole fraction of the gas phase for component i, x i is the adsorbed phase mole fraction of component i. Integration of pure component isotherms (n * i /P 0 i vs. P 0 i ) (equation 3) was performed numerically using the trapezoid method. 
S9.2 Results and discussion
Temperature programmed desorption profiles for fresh NaNi 3 (OH)(SIP) 2 for CO, CO 2 , SO 2 and H 2 O were determined using TG-MS and are compared in Figure S27a 
